Alimoglu MK, Gurpinar E, Mamakli S, Aktekin M. Ways of coping as predictors of satisfaction with curriculum and academic success in medical school. Adv Physiol Educ 35: 33-38, 2011; doi:10.1152/advan.00100.2010.-The purpose of the present study was to determine the coping strategies of medical students and to investigate the effects of coping strategies on student satisfaction and academic achievement with different instruction methods. A total of 152 medical students was followed throughout the first 2 yr of medical education between 2008 and 2010. Students completed a sociodemographic questionnaire and revised form of the Ways of Coping questionnaire both at the beginning of the first year and at the end of the second year. These forms provided data about the characteristics and main coping strategies (problem focused or emotion focused) of the students and revealed the change over time. At the end of the second year, participants also completed a satisfaction questionnaire asking their satisfaction with lectures, problem-based learning, and practicals. The authors used block, problem-based learning, and practical exam scores of the students attained in the past 2 yr as academic achievement indicators. No sociodemographic variable was related to coping strategy. The majority of students (80.9%) adopted problemfocused coping. A shift occurred in the main coping strategies of some students in both sides. Problem-focused coping scores decreased over time. Problem-focused coping positively correlated with satisfaction with practicals and practical exam scores, whereas emotion-focused coping showed the same correlation negatively. The main coping strategy also predicted satisfaction and exam success in practicals.
medical education that require the active participation of students are more demanding and push the limits of personal resources more than traditional techniques. For example, in problem-based learning (PBL) curricula, first-year students, especially, need to adapt to a new learning environment and an unfamiliar new pedagogy. A PBL session is a process in which students are supposed to propose some persuasive hypotheses to solve problems presented in a scenario using their current knowledge and experiences. During this process, students have to face the limits of their cognitive capacities and memories to produce or achieve the required knowledge (15, 17) . This process fits in with the definition of stress mentioned above and exists not only in PBL but also in laboratory and clinical skills training in small groups. In practice-based small-group tutorials, students should strive to gain and apply some skills that they have never done or seen in a learning environment that is somewhat stressful because of time limits, high expectations from teachers to achieve a mastery level, or fear of making mistakes in front of other students and trainers.
Coping is a process that can be defined as ongoing cognitive and behavioral efforts to manage psychological stress to protect psychological and physiological well-being (11) . Coping strategies are generally clustered into two broad categories: problemfocused and emotion-focused ways of coping. Problem-focused coping involves actively working to alleviate the stressful personenvironment relationship by changing circumstances. Emotionfocused coping, in contrast, involves efforts to regulate the internal emotional consequences of stressful or potentially stressful events rather than change the events themselves. This strategy involves thoughts and/or actions that relieve or lessen the emotional impact of stress (9) . A coping strategy cannot be defined as purely problem focused or emotion focused. In reality, any coping thought or act can serve as both. However, in general, when stressful conditions are viewed by a person as refractory to change, emotion-focused coping predominates; when they are appraised as controllable by action, problem-focused coping predominates (12) . Coping is highly contextual, since, to be effective, it must change over time across different stressful conditions. Therefore, a shift can be seen between main coping strategies of a person over the course of time (6) .
In medical education, students are expected to cope better with instruction-related stress using an active/problem-focused approach that requires responsibility, problem solving, and action. Acceptance and avoidance, which are the basic approaches of emotion-focused/passive coping, seem inappropriate for medical students, since the learning environment requires active participation and performance. We hypothesized that students who mainly use problem-focused coping should be more satisfied with the instruction methods requiring active student participation and that their academic achievement in the exams of such methods should be higher than those of the students who adopted emotion-focused coping. To test this hypothesis, we generated following research questions:
1. Which one of the two main (problem focused and emotion focused) coping strategies is adopted by our medical students and is there any shift from one to the other over time?
2. Does coping strategy correlate with student satisfaction with different instruction methods and academic achievement?
3. Can we use coping strategy as an indicator to predict student satisfaction with instruction methods and academic success?
METHODS

Setting
The curriculum in each of the first 2 yr of the Faculty of Medicine of Akdeniz University is composed of five thematic blocks structured on the basis of organ system-related themes. The first week of each block is allocated to PBL sessions. The remaining 5-7 wk in each block consist of lectures and practicals. In practical training hours, students gain some laboratory and clinical skills in small-group tutorials. A written clinical reasoning exam at the end of each PBL week and a multiple-choice question exam at the end of each block are performed. Practical exams are totally performance based and are done five times a year.
Study Design
This was a prospective followup study. First, we determined the coping ways of first-year medical students using a questionnaire at the beginning of the academic year of 2008 -2009. Simultaneously, we delivered a sociodemographic questionnaire to be completed by the students. Toward the end of the academic year of 2009 -2010, when our participants were about to complete the second year of their medical education, we delivered coping ways and sociodemographic questionnaires again to find out if any changes had occurred in coping ways and characteristics. Concurrently, we asked the participants to complete a satisfaction questionnaire to determine their satisfaction with three different instruction methods: lectures, PBL sessions, and practicals. Finally, we obtained exam scores attained by the participants in the first 2 yr of their medical education. Using all data, we investigated the relation between coping ways and each of satisfaction with instruction methods and academic achievement.
Participants and Ethical Issues
At the beginning of the academic year of 2008 -2009, all of the first-year students (n ϭ 186) participated in the study, completing initial questionnaires. At the end of the next academic year (2009 -2010) , 152 students (81.7%) remained in the study and completed all the required forms properly; these students were the study group. The remaining 34 students were excluded from the study due to reasons such as failing in the first year (n ϭ 16), leaving the school (n ϭ 4), or incomplete questionnaires (n ϭ 14). Although we plan to follow up our study group throughout 6 yr of medical education, the end of the second year is the most appropriate time to report the association of coping ways with instruction methods. This is because PBL, which is one of the three major instruction methods examined in our study, is no longer available in the remaining 4 yr of medical education in our medical school.
All participants were informed about the study, and their informed consent was obtained. Since the authors are also the teachers and assessors of the participants, to assure anonymity to prevent any possible negative effect on the teacher-student relationship, an "honest broker" gathered all completed questionnaire forms and numbered them, hiding the names. So, we analyzed numbered anonymous forms without knowing which form belonged to whom.
Instruments
Sociodemographic questionnaire. We prepared this questionnaire to ask the participants' age, sex, high school, living place, former experience of higher education, and factors or persons influenced the participants' decision to study medicine (Table 1) . Values are means Ϯ SD; n, no. of students. The problem-focused and emotion-focused scores were obtained from the last Revised Ways of Coping questionnaire (RWCQ).
We delivered the sociodemographic questionnaire to the participants two times: the first was at the beginning of the academic year of 2008 -2009 and the second was at the end of the academic year of 2009 -2010. Two more questions took place in the second questionnaire, one of which asks if one more chance was given to the participants, would they still prefer studying medicine; and the other asks if their income was enough to meet their expenses throughout the last two academic years.
The Revised Ways of Coping questionnaire. The Ways of Coping questionnaire was created by Folkman and Lazarus (7) to ask whether and to what extent a person had used certain thoughts and actions in a particular stressful encounter. The revised form applied in this study was developed by Sahin and Durak especially to be used among university students. The validity and reliability of the questionnaire were confirmed by the same authors (Cronbach ␣ ϭ 0.83) (18) . The Revised Ways of Coping questionnaire (RWCQ) includes 30 items scored between 0 and 3 on a four-item Likert-type scale. It measures the two main ways of coping, problem-focused and emotion-focused coping, via five subscales. Three subscales, called "self-confidence" (7 items), "seeking social support" (4 items), and "optimistic approach" (5 items), are related to problem-focused coping. The remaining two subscales, called "desperate approach" (8 items) and "submissive approach" (6 items), are related to emotion-focused coping. The maximum scores that can be attained from the problem-focused coping-and emotion-focused coping-related sections of the questionnaire are 48 and 42, respectively. A person is accepted as predominantly adopting problem-focused or emotion-focused coping when the score of one section is higher than that of the other section.
The RWCQ was delivered to the participants together with the sociodemographic questionnaire at both the beginning of the academic year of 2008 -2009 and end of the academic year of 2009 -2010 to determine if any changes had occurred in the coping strategies of students over time (Table 2) . We paid a special attention to determining the time when the second questionnaire was delivered so as not to be close to the exams to minimize the effect of exam-related anxiety. We especially asked the participants to think about the instructionrelated stressful conditions they had experienced throughout the last two academic years while completing the second questionnaire.
The results of the initial RWCQ served as the base for the study to observe any possible changes over time. We used the results of the second RWCQ to find out the relation of ways of coping with satisfaction and academic achievement since students were experienced in the instruction methods of medical education to complete the satisfaction questionnaire and exam scores were available at the time of the delivery of the second questionnaire. Regarding the results of the second RWCQ, we gave two coping scores to each participant: 1) a problem-focused coping score (the sum of problem focusedrelated item scores) and 2) an emotion-focused coping score (the sum of emotion focused-related item scores) ( Table 1) . A Cronbach ␣-value of 0.79 was calculated for the RWCQ.
Satisfaction questionnaire. We created this questionnaire to determine the satisfaction levels of students with the following three different instruction methods: 1) lectures, 2) PBL, and 3) practicals, including laboratory studies and clinical skills training. The questionnaire was composed of 13 statements, and the participants were asked to give a score for each instruction method on a five-item Likert-type scale between 1 (absolutely not agree) and 5 (absolutely agree) regarding the compatibility of each statement with the three instruction methods (Table 3) . Participants completed the satisfaction questionnaire toward the end of the academic year of 2009 -2010, when they were about to complete the second year of their medical education. A Cronbach ␣-value of 0.84 was calculated for this questionnaire.
Academic achievement. We used the scores that had been attained by the students from the exams of blocks, PBL, and practicals throughout the first two academic years of their medical education as the indicators of their academic achievement. For each participant, 10 block exam, 10 PBL, and 10 practical exam scores were available, and a mean score for each exam type was calculated to use in statistical analyses.
Data Analysis
We compared the mean coping scores according to sociodemographic characteristics using Student's t-test and the Mann-Whitney U-test. Changes in main coping strategies over time were analyzed by a paired-samples t-test. Pearson correlation analysis was used to find out the correlation between coping, satisfaction, and exam scores. Values are means Ϯ SD. *This statement was scored in reverse due to its negative meaning. PBL, problem-based learning.
Finally, multiple regression analyses were applied to find if coping scores are predictors of students' satisfaction with instruction methods and exam grades. P values of Ͻ0.05 were set for statistical significance.
RESULTS
Sociodemographic Characteristics
There were 88 men (57.9%) and 64 women (42.1%) in the study group, and the mean age was 19.9 Ϯ 1.1 yr. The distribution of the participants according to other sociodemographic characteristics is shown in Table 1 .
Ways of Coping
According to the final RWCQ results, problem-focused coping was the main coping strategy in 123 (80.9%) of the participants, since their problem-focused coping scores were higher than their emotion-focused coping scores. Of the 34 students who were excluded from the study, 14 students had no initial RWCQ scores because of incomplete items in their forms. Emotion-focused coping was the main coping strategy according to the initial RWCQ in 10 of 16 students who failed out and in 2 of 4 students who left the school. When the study group was classified as "those who mainly adopted problemfocused coping ways" and "those who mainly adopted emotion-focused coping ways," the comparison of initial and final RWCQ results revealed a shift from problem-focused to emotion-focused coping strategies in 12 students and from emotion-focused to problem-focused coping strategies in 8 students. When mean scores attained from problem-focused and emotion-focused coping sections of the first and second questionnaire were compared, a small (effect size ϭ 0.14) but statistically significant decrease in problem-focused scores and a slight but not significant decrease in emotion-focused scores were observed (Table 2 ). There was no significant differences between main coping scores of sociodemographic characteristic groups (Student's t-test and Mann-Whitney U-test, P Ͼ 0.05 for all).
Satisfaction With Different Instruction Methods and Academic Achievement
Students gave the highest and lowest total satisfaction scores to practicals and lectures, respectively (Table 3) . Exam scores were highest in practical exams and lowest in theoretical block exams (Table 4) .
Relation of Coping Ways With Satisfaction and Academic Achievement
In the correlation analysis, practical exam scores and satisfaction with practicals showed a positive correlation with problem-focused coping and a negative correlation with emotion-focused coping. Exam success and satisfaction with other instruction methods did not correlate with ways of coping significantly (Table 5) .
When all independent variables were set in multiple regression analysis, the problem-focused coping strategy was found as a predictor for student success in practical exams (P ϭ 0.003, ␤ ϭ 0.270, 95% confidence interval ϭ 0.058 -0.281) and satisfaction with practicals (P ϭ 0.002, ␤ ϭ 0.286, 95% confidence interval ϭ 0.116 -0.497 ). The emotion-focused coping strategy was also a predictor of student success in practical exams (P ϭ 0.029, ␤ ϭ Ϫ0.199, 95% confidence interval ϭ Ϫ0.237 to Ϫ0.013). Coping strategy had no statistically significant predictive effect on exam success and satisfaction with lectures and PBL.
DISCUSSION
We carried out this study with the aims of determining the ways of coping of medical students and investigating the effect of coping ways on student satisfaction with different instruction methods and academic achievement. The majority of our students adopted a problem-focused coping strategy with higher problem-focused coping scores than emotion-focused coping scores. Ways of coping predicted student success in practical exams and satisfaction with practicals. Kaya et al. (8) carried out a study among Turkish medical students using the same coping questionnaire we used to determine the coping ways of the participants and the relationship between depression and coping strategies. Similar to our results, the majority of their study group predominantly adopted problem-focused coping ways. Mean scores attained from subscales of the RWCQ in their study were very close to those of our study group. They reported that significant depression and low economic conditions were associated with emotion-focused coping. A similar association was found in a study Values are means Ϯ SE. The maximum scores that could be attained in the block, PBL, and practical exams were 800, 150, and 50, respectively. (16) conducted among United States medical students. Regarding the fact that a shift between two main coping strategies is possible depending on the context, psychological well-being. or sociodemographic characteristics, any improvement in psychological and economic conditions may lead more effective ways of coping (6) . In our study, we found a significant decrease in problem-focused coping scores of the students after 2 yr of medical education. However, the effect size of the difference (0.14) between the initial and final scores was negligible. Vitaliano et al. (20) reported a more considerable decrease with larger effect size (difference of 0.29) in the problem-focused coping scores of their medical students at the end of the first year. Additionally, we observed a shift in the main coping strategies of some participants in both ways. A shift from an emotion-focused coping strategy to a problem-focused coping strategy is a desired change in student-centered medical education implementations, whereas the reverse is not. In our opinion, the shift from problem-focused to emotion-focused coping in some of our students or the decrease in problem-focused coping scores over time might have occurred due to previously studied reasons such as depression or problems that nothing could be done to solve. If we planned some focus group interviews with this special group or if we gathered data on the depressive status of our participants using a depression scale, we would have more detailed information to explain this undesired shift. Thus, lack of explanatory efforts to reveal the reasons for the shift from problemfocused to emotion-focused coping is the first limitation of this study. Although an explanation for any shift between main coping strategies is not among the purposes of this study, if we knew the reasons behind an undesired shift we would have an opportunity for intervention. Although medical student coping strategies have previously been studied in association with students' mental health, to our knowledge, this is the first study to look at the relationship between coping strategies and satisfaction and academic achievement with different instruction methods. Our hypothesis was that medical students who predominantly adopted problem-focused coping ways would be more satisfied with the instruction methods requiring active student participation and problem solving, such as practicals and PBL. Our results partially supported this hypothesis, showing a correlation between ways of coping and both of student success in practical exams and satisfaction with practicals. Actually, we expected to find an association between coping ways and both PBL success and satisfaction too, since the small-group tutorials offer a learning environment where students can become selfdirected learners collaborating with other group members to achieve individual and group learning goals in both practicals and PBL (15) .
In our study, the negative correlation between emotionfocused coping and both satisfaction with practicals and practical exam success may be due to the avoidant, submissive, and desperate characteristics of the emotion-focused coping strategy. Students with these characteristics cannot feel comfortable in the learning environment of practicals, which requires active participation and communication. Consequently, their academic achievement in the exams of such an instruction method might have declined. We found a positive correlation between problem-focused coping and both satisfaction with practicals and practical exam success. Probably, students that mainly adopted a problem-focused coping strategy, with their self-confident, optimistic, and collaboration-oriented characteristics, better adapted themselves to the requirements of the learning environment in practicals and had higher satisfaction scores and academic achievement.
In addition to correlations, we also found that ways of coping were predictors of student satisfaction with practicals and practical exam success. If this result is supported by future research, then medical schools may apply a ways of coping questionnaire at an early phase of medical education to determine the status of students. This may provide an opportunity for an intervention to change undesired ways of coping and the related dissatisfaction and poor academic achievement, especially in student-centered instruction methods. We know from the literature that the intense pressures and demands of medical education lead to stress among medical students and can have detrimental effects on their academic performance (14) . Therefore, it is crucial for medical students to manage instructionrelated stress properly to show the best academic performance.
Sample size is the second limitation of this study. Since our results represent only one followup group in one medical school, they cannot be generalized to other populations. This study may only have a starter effect on medical schools to consider the coping ways of students while exploring the reasons behind student dissatisfaction with some instruction methods and poor academic achievement. Although we think that the learning environment, characteristics of students and teaching staff, and facilities differ from one school to another and that each school should be responsible for its own research, larger and more detailed followup studies in larger groups, perhaps in a country-wide research design, would provide more generalizable results.
In conclusion, our results suggest that the majority of medical students predominantly use a problem-focused coping strategy when they face instruction-related stress. A shift between the main coping strategies of medical students can be seen over time. Ways of coping predict satisfaction with practicals and success in practical exams. We strongly recommend that medical schools conduct relevant research in their institutions considering the limitations of the present study to test the generalizability of the data presented here.
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